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ABSTRACT 

Many  teaching  methods  impidUy  assume  lhai  ooncepmai  knowledge  is  independent  ot 
the  situations  in  which  it  is  learned  and  used  The  authors  examine  one  such  method  and  argue 
that  its  lack  ol  success  is  a  direct  result  ol  this  assumption  Drawing  on  recent  research  into 
learning  in  everyday  activity  and  not  just  in  the  highty  specialized  condhions  ol  schooing.  they 
claim  that  knowledge  is  not  irKfependent  txit.  rather,  fundamentally  'situated.*  being  in  pan  a 
product  of  the  activity,  context,  and  culture  in  which  it  is  developed  Teaching,  however,  often 
overtooka  the  central,  but  restrictive,  contribudon  made  by  the  activities,  context,  and  culture  ol 
schools  to  what  is  learned  there.  A  theory  of  situated  knowledge,  by  contrast,  cals  lor  learning 
and  teaching  methods  that  lake  these  into  account.  As  an  aRemative  to  conveniionai.  didactic 
methods,  tfterefore,  the  authors  propose  teaching  throu^  'oognHive  apprenticeship'  (CoRins. 
Brown,  and  Newman  1989).  They  examine  two  examples  of  malhemalics  leaching  that  exhitR 
important  features  of  this  approach. 
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INTRODUCTION 

OMply  •nibMMtd  in  our  toeitly  i«  a  pwlOundty  mMtadlng,  thoorotfeal  Mparalion 
batwaan  knowing  and  doing.  ThafokeaMgoilaaof  ibiOMr/ioirandiicnoirwftafraflacttMs,tMth^ 
dhMon  axtandi  ivaN  bayond  tok  eatagortaa.  Mudi  currant  oognitiva  adanca,  pbMoaophy  of 
mind,  and  aiMloiai  MaMganoa.  for  inaianoa.  aaaumaa  that  knoiaing  ia  a  piooaaa  that  can  be 
aaparaiad  from  tfia  aciMfiaa  and  aduadona  in  wMcb  it  ia  uaad.  And  many  of  ttia  practicaa  of 
convaniionaf  achoolng  axldbit  the  aama  asaimipiion.  Thus  G.B.  Shaw  could  make  his  notorious 
commant  that  *Ha  who  can.  does.  Ha  who  carmot.  teaches.*  An  understanding  of  the 
insaparabilly  of  hnowSng  and  doing,  which  wa  argue  for  in  this  paper,  leads  to  a  dstinctiy  dKfarani 
view  of  teaching  (aaa.  for  axampla.  Drayfua  and  Orayfus  1966  and  Haroutudan-Gordon  1966) 
and  a  mora  anightanad  appreciation  of  good  taachars. 

in  his  epigram,  Shaw  ancapaulatad,  untdrty  but  concisafy,  conventional  educational 
assumpiiorts  that  krtowledga  can  be  usefully  regarded  as  self-contained  and  discrete,  and  that  it 
can  be  adequately  transferred  from  teachers  to  students  in  the  activities  ut  the  classroom 
indepertoent  of  the  activities  in  which  that  knowledge  might  normally  be  used.  Knowing,  in  this 
view,  is  assumed  to  go  on  m  heads  and  teaching  to  go  on  m  classrooms  isolated  from  the 
compiexity  of  the  world  outsids,  from  which  abstract  knowledpe  can  successtuly  be  distilled.  A 
growing  body  of  research  that  focuses  on  cognition  in  everyday  activity,  however,  is  beginning  to 
undermine  the  plausibility  of  these  presuppositions.^  Knowing  (and  not  just  learning),  this 
research  suggests,  is  inextricabty  sifuated  in  the  physical  and  social  context  of  its  acquisition  and 
use.  It  cannot  be  extracted  from  these  without  being  irretrievably  transformed 

If  knowledge  is  situated,  then  many  conventional  assumptions  must  be  questioned  in 
particular,  a  skuated  theory  of  knowledge  chalenges  the  widely  held  belief  that  the  abstraction  of 
knowledge  from  sHuaiions  is  the  key  to  iransferabilty.  An  examinatior  of  the  role  of  situations  in 
structuring  knowledge  indicates  that  abstraction  and  explication  provide  an  inherently 
impoverished  and  often  mlsleadlpg  view  of  knowledge.  Knowledge  is  fundamentally  a  co- 


^  AS  work  in  this  arse  is  ID  a  greaMr  or  tosser  degree  buA  upon  foundational  rssesfch  of  adMiy  theorists  such 

MWBOtilw  flfidallMra  For  rkmubIm of  fiscaMl  wMk  uDon iMMch  ws  hAM drMWL  am  Ronafl  Md 

Leva  (ada.)l9i4.  Scrtonst  1964,  Hutchins  in  press.  Engesaem  1967,  Lava  and  Wongsr,  in  preparaSon.  and 
in  partleular  Lava  1977. 19t6a,  19lib.  Itiae.  in  preparatton.  Anyone  tamliar  viMh  Jaan  Lave^  work  on 
learning.  apprendoaoMp.  and  everyday  eognidon  wW  resize  at  once  that  we  are  deeply  indebted  to  her 
groundbreaking  work. 
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produolion  of  tho  mind  and  tho  world.  wNch  woof  and  waip  naod  aaeh  olhar  to  produoa 
taxtuia  andto  complata  an  othaiwlaa  mooharart  pdttam.  I  ia  impoaaibla  to  capiura  tha  dansaly 
imaiwovan  naaira  of  ooncapluai  hnmaladoa  oompiaialy  in  axpldt,  abatract  aoooums. 

In  Part  I  of  this  papar.  wa  axpiora.  in  a  oonaciouaty  apaculaliva  way.  Juat  how  oognHion  is 
shuatad.^  Knowiadpa.wa  claim,  is  pardalyarwbaddsd  in  tha  social  and  physicai  world.  Andthase 
ambadclno  drcumstancas  allow  paopla  m  shara  tha  burdan  of  srMving  pioblams  atficiantty. 
Laaming  is  tha  process  of  constructing  robust  undarstancdng  out  of  this  sort  of  embedded 
activity.  Such  an  approach  to  laaming  and  knowiadga  offers,  among  other  things,  new  insights 
into  pedagogical  pracdoes.  These  wa  address  in  Part  ll.  in  particuiar.  a  theory  of  sHuated  cognition 
helps  explain  "oognitiva  appraniieaship*  (CoMns.  Brown,  and  Newman  1969).  In  methods  o* 
cognitive  apprenticeship,  teachers  deliberately  deploy  the  embedding  circumstances  of 
knowledge  to  help  students  construct  robust  understanding. 


I  SITUATED  KNOWLEDGE  AND  LEARNING  ACTIVITY 


1  LEARNING  AND  LEARNING  ACTIVfTY 

Miller  and  Gildea's  (1987)  work  on  vocabulary  teaching  shows  how  the  assumption  that 
knowing  and  doing  can  be  separated  leads  to  a  teaching  method  that  ignores  the  way  situations 
structure  cognition.  Their  work  describes  how  children  are  taught  words  from  dictionary 
definiiions  and  a  tew  uprooted  exemplary  sentences.  They  compare  this  method  of  teaching  with 
theway  vocsbulaty  is  normaay  teamed  outside  school. 

People  generally  learn  words  m  the  context  of  ordinary  communication.  TNs  process  is 
startlingly  fast  and  suoeasstul.  Miler  and  Qiidaa  note  that  by  Istening,  taking,  and  reading  the 


^TNs  paper  does  not  aBsmpi  to  produee  a  NMorteN  survey  or  10  trace  ate  genesis  ol  ktees  that  we  diecuss. 
And  our  purpose  a  tar  from  gMng  a  erSiealanatirsis.  ¥h  hope  marsiy  to  prasars  tha  flavor  of  a  sSuawd  Otaory 
of  eognSion  and  io  suggest  witat  s  mgM  imply,  particulsny  tor  education 
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avtfig*  17-yMr-okl  has  Itamad  vociiMlify  «l  a  Ml*  of  5,000  woltfB  per  yMT  (13  p«r  day)  tor  over 
I6yeare.  By  contrast,  leaminoeroide  from  deHnWens  and  seKences  abstracted  horn  the  cortext 
or  normsl  communicalon,  the  vway  vocabulary  has  oIMn  been  taught,  is  sicer  and  unsuccessful. 
There  is  barely  enough  dasstoom  tfms.  MMr  and  QMea  suggest,  to  teach  more  than  100  to  200 
words  per  year.  Moreover,  much  of  what  is  taught  turns  out  to  be  ahnoet  useless  in  pracUoe.  They 
give  the  foSowlng  exanples  of  students  using  vocabulary  acquired  this  way: 

M*  and  my  paranta  oorrataia,  bacauaa  wilhou  ttwm  I  wouidnl  ba  hart. 

I  waa  maUeuloua  about  falng  off  ttta  cM. 

Tha  radraaa  for  galtino  wall  wttan  you'ra  aick  ia  to  atay  in  bad. 

I  ratasawd  my  pan  paTa  lattar  to  bar  heuaa. 

Mra.  Morrow  atimulaiad  tha  aoup. 

Tba  rtawa  •  vary  tanat. 

Our  lamiy  arodaa  a  Iol’ 

Given  the  method,  such  mistaKes  seem  unavoidable  Teaching  from  dictionaries 
assumes  that  definitions  and  exemplary  sentences  are  self-contained  'pieces*  of  knowledge 
But  words  «td  sentertces  are  not  islands,  entire  urao  themsetves.  They  rely  on  the  context  in 
which  they  are  used-and  not  just  the  Inguistic  confexi--io  be  understood  Language  use  would 
involve  an  unremitting  confrontation  with  ambiguity,  polysemy,  nuance,  metaphor,  etc  .  were  it 
not  for  the  extramguietic  help  that  the  oodext  ol  an  utterance  provides  (Nunberg  1978) 

Prominent  among  the  intricacies  of  Imguage  that  depend  on  extrabngutstic  help  are 
indMlca/worda*-word  Ike  /.  here,  now,  next  fomonow.  afrerwards,  this,  which  thoroughly  ground 
mtarpraWloninailuailone.  indaxicai  isrrna  are  ttwae  mat 'index*  or  more  piaMy  point  to  a  pari  of 


^ThoeaeeipMddtollBnatydMMlionsSMtled  die  studeres  to  iheeeMrsenoee  are  at  follows:  Com»tate:be 
related  one  to  Sie  other,  metfeutour  very  careful;  redhttr  remedy:  retoptoe.  tend  away:  shmiMm  stir  up. 
tentr.  doelrine  hold  as  true;  smito.  saioul.  As  they  were  givsn  these  definibont  wNh  Nets  or  no  oontextusi 
help.  *  would  be  ouKe  unfair  to  regard  the  students  cs  tooksh  lor  using  the  wo.  os  m  tins  way 
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Hiw  iWiiiilon  In  wlilf h  romnirtrilino  li  hrtin  rciortiiriifl  ^  TTnv  ici  not  irufitif  roiOif  mulivn: 
th«y  art  oompMaly  oontaxt  dtpandtnl.  Th«y  can  only  ba  undaralood  in  rtMion  to  apodfic 
silualiont,  from  which  indtxicala  ara,  for  tho  purpoooa  of  intorproiation.  inaoptrabio.  AdHfafoni 
oomoxtfor /or/KNrpraduoadadMfarantmaaninQ.  Thaao  Maxical  wonfa  roty  on  a  groat  daai  of 
oomoxhial.  axhalnguiatic  Mormaiion  to  bo  undofiiood.  And  auipifaingly,  ali  worda  can  bo  aoon 
aa  ai  laaat  pattialy  Maxical  (Baiwiaa  and  Party  1963). 

Expedenced  roadets  impfdtty  understand  that  words  are  situated  and  therefore  ask  tor 
Ihe  rest  of  the  sentence*  or  other  contextual  information  before  committing  themselves  to  an 
interpretation  of  a  word.  They  go  to  dictionartes  with  situated  examples  of  usage  in  mind.  Then 
the  context  as  wall  as  the  (Actionary  support  the  inteipretation  and  continually  refine  a  person’s 
understanding  of  a  virord.  Learning  from  dctionaries  alone,  ike  any  method  that  tries  to  teach 
abstract  concepts  independent  of  authentic  situations,  overlooks  the  way  understanding  is 
acquired  and  developed  through  continued,  situated  use.  This  involves  complex  social 
negotiations,  wttich  never  crystallize  into  a  categorical  definition.  Because  it  is  dependent  on 
situations  and  negotiations,  the  meaning  of  a  word  cannot,  in  prindpte,  be  captured  by  a 
dictionary  definition  and  a  couple  of  exemplary,  but  uprooted,  sentences  alone  Yet  the  students 
who  produced  the  sentences  above  were  given  ortiy  definitions,  with  no  support  from  the  context 
of  normal  dsoourse.  Dictionary  definitiorw  were  assumed  to  be  self-sufficient.  The  extralinguisfic 
props  that  structure,  constrain,  and  ultimateiy  afiow  interpretation  m  normal  communicafion  were 
ignored  by  the  teaching  process,  and  the  students,  as  a  resuS.  had  nothing  to  help  limit  possible 
inierpretaliorts.  And  what  they  learned  in  the  process  was  therefore  either  useless  or  deeply 
msieacfing. 

Al  knowledge  is.  we  befieve.  Ike  language,  its  oonstitueni  pans  index  the  world  and  so 
are  inextricably  a  product  of  the  activity  and  situations  in  which  they  are  produced  and  used 
Because  new  situations,  negoiiaiions.  and  activities  inevitably  recast  them  in  a  new.  more  densely 
textured  form,  oonoapts  oorfiinualy  evotve  with  each  new  occasion  of  use.  Thus  ail  concepts- 
even  apparently  wai  dtfined.  abstract  technical  ooncapts-ars  always  under  construction  They 
are  never  wholly  definable,  and  they  defy  the  sort  oi  categorical  descriptions  that  are 


^In  linguistics  WeraM*.  accounts  of  indaxcaMy  usuWiy  usa  it«a  tarm  Oanis.  Saa  lor  axampia  RHmora  (1974) 
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oonvtMionaly  uMd  in  tMcMng:  ptrt  of  tfMir  iMtrtng  i$  ahmy$  MhtrUtd  from  ttio  oontoxts  in 
which  they  art  uood. 


2  LEARNING  AND  TOOLS 

To  explore  the  idea  that  ooncapti  are  txjth  Ntuatad  and  progressivety  deweioped  through 
activity,  we  ahouid  abandon  once  and  for  al  any  notion  that  a  concept  is  some  sort  of  abstract, 
sel-ooceairted  substartos.  Instead.  K  may  be  more  useful  to  consider  conceptual  knowiedge  as  in 
some  ways  ahnNar  to  a  set  of  toois.^  Toots  share  severai  significant  features  with  knowiedge.  in 
particutar.  both  can  only  be  futfy  understood  in  use.  ant  both,  it  fully  understood,  change  the  way 
their  users  look  at  the  world. 

If  knowtedgs  is  thought  of  as  tools,  we  can  illustrate  Whitehead's  (1929)  distinction 
between  the  mere  acquisition  of  inert  concepts  and  the  development  of  useful,  robust 
knowledge.  It  is  quhe  possible  to  acquire  a  tool  but  to  be  unable  to  use  it.  Similarly,  it  is  common 
tor  students  to  acquire  aigorMhms.  routines,  artd  deoontextualzed  definitions  that  they  cannot 
use  and  that  theretore  le  inert  Unfortunately,  this  problem  i$  not  always  apparent  Old  lashioned 
pocket  knives,  for  exampie,  have  a  device  for  removing  stones  from  horses'  hooves.  People  with 
this  device  may  know  what  it  is  for  and  be  able  to  talk  wisely  about  horses,  hooves,  and  stones 
But  they  may  never  betray-or  even  recognize-that  they  woukki't  begin  to  know  how  to  use  this 
implement  on  a  horse.  Smsiariy,  students  can  often  manipulate  with  apparent  competence 
algorithms,  routines,  and  definitions  they  have  acquired  and  yet  not  reveai-to  their  teachers  or 
themseiveS"thal  they  would  have  no  idea  what  to  do  if  they  came  upon  the  domain  equivalent  of 
a  limping  horse 

By  contrast,  peopte  who  use  tools  m  authentic  activity  actively  build  an  increasingly  rich 
impicH  understanding  both  of  the  tools  themselves  and  of  the  work)  in  which  they  use  those 
tools.  Their  undersiantlng.  MHaly  narrow,  is  oonanuaNy  broadened  through  use.  Learning  and 
acting  are.  as  a  resuR.  tmerestingfy  indistinct,  learning  being  a  continuous,  life  long  process 
rssuMng  from  acRng  in  sMualfons. 


*TMeimaeeis.0feoune.rweriginaL  Fertfwwaytis4ovetepedlwre.thou^.  weareparticulsrty  indetaied 
to  Richard  Burton,  who  explored  it  during  a  syrnpoeiuwi  orgerrized  by  the  Secretory  of  Education  of  Kentucky 
and  to  O  N.  Peifcm's  book  KiiowMpe  as  Oeetgn  (1986) 
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TO  OO^^OIOP  (Wv  OO^mPO^OOTI  DOOOOOO  vOO^v  flno  iQI^RRMOQpOi  O^^RH'wwO  iTlB^VvOi  vOOTv 

conceptual  tools,  a  Htle  furttier,  it  can  be  noted  that  learning  how  to  use  a  tool  invoh^  far  more 
than  can  be  accounted  for  in  any  sal  of  expidl  rules.  The  occasiorts  and  oondWorw  for  use  arise 
directly  out  of  the  context  of  activities  of  each  community  or  culure  that  uses  the  toot,  framed  by 
the  way  members  of  that  cubure  see  the  world.  The  cullure  and  Its  cuNural  viewpoim,  quite  as 
much  as  the  tool  Ksel,  determine  how  a  tool  is  used.  Thus,  carpenters  and  cabinet  makers,  tor 
example,  both  use  cMsels  arxi  lumber,  but  each  profession  uses  them  quite  dHterentiy  These 
difterenoes  reflect  the  viewpoint  and  insights  of  the  members  of  each  particular  cullure.  The 
culture's  viewpoint,  a  product  of  Hs  activity,  is  only  gained  through  entering  that  cuRure  Thus,  it 
isnl  poseliie  to  use  a  tool  fURy  and  appropriately  withoul  entering  the  cuRure  in  which  R  is  used, 
observing  practitioners  at  work,  and  engaging  in  authentic  cuRural  activity. 

Conceptual  tools  simRarty  reflect  the  cumuiasve  wisdom  of  the  cuRure  in  which  they  are 
used  and  the  insights  and  experience  of  individuais  Their  meaning  is  not  invariant  but  a  product 
of  negotiation  within  a  cuRure  and  of  practice  in  authentic  activity.  Again,  appropriate  use  is  not 
simply  a  function  of  the  abotraei  oonoept  alone.  R  is  a  function  of  the  cuRure  and  the  activities  in 
which  the  corKept  has  boftn  developed  arxt  used  Just  as  carpenters  and  cabinet  makers  use 
chisels  dHterentiy.  so  physicists  and  engineers  use  mathematical  formulae  dHferenity  Activity, 
concept,  and  cullure  are  irterdependeni  No  one  can  be  totally  understood  without  the  other 
two  Learning  must  therefore  involve  aR  three  Teaching  methods,  however  often  try  to  impart 
abstracted  cortceptual  tools  as  fixed,  wefi-defirred.  independent  entities  that  can  be  explored  in 
prototypical  examples  and  textbook  exercises  But  such  teaching  denies  students  the  access  to 
either  the  activity  or  the  cuRure  that  they  need  m  order  to  develop  an  active  understanding  oi  a 
particular  concept. 

To  tak  about  academic  discipines.  professions,  or  even  manual  trades  as  communrties  or 
cultures  may  seem  strange.  Yet  practitioners  in  each  of  these  areas  are  connected  by  lar  more 
than  their  oalanaible  tasks.  They  are  bound  by  irstfcate.  socially  constructed  webs  of  befiet.  which 
make  R  poesttle  to  see  them  as  cuNures  (Qeertz  1963).  and  which  are  essential  to  interpreting 
what  they  do.  The  activities  of  most  cuRures  are  uniathomabie.  uniecs  they  are  viewed  from  within 
the  cuNura,  tor  membership  of  a  cuRure  provides  a  set  of  cuRural  eyeglasses  that  are  the  key  to 
understandtog  and  carrying  out  Rs  adMHes. 
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Tlw  cukirt,  ilt  b«M  sysiMi  and  Dm  way  H  uaaa  tia  loolaHiiihallHir  thay  art  manual  or 
ooncaptuaMMormina  the  way  praedhonari  sea  the  world.  And  the  reeuNing  way  the  world 
appeararedptocaly  aWectathebelateyalemandiwiadMty.  AdMty.  cuhire,  andtootaforma 
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wihoniyaportorthiaoompieic.  They  are  aahadiouae  the  coneeptualtoolaot  a  dedpine  without 
being  able  to  look  through  Maouluraleyeglaaaoa.  To  learn  to  uaetooiaaapracMionerBuae  them, 
studenia,  ike  apprentices,  must  be  ertabled  to  enter  that  community  and  its  culure  Thus,  in  a 
significari  way,  learning  ia,  we  beieve,  a  process  ol  encuNuration. 


3  LEARNING  AND  ENCULTURAT10N 

Encuhuraiing  may,  at  first,  appear  to  have  itiie  to  do  with  learning.  But  it  is,  in  tact,  what 
people  do  in  learning  to  speak,  read,  and  write  or  to  become  school  children,  office  workers, 
researchers  and  so  on.  From  a  very  early  age  and  throughout  their  ives.  people,  consciously  or 
unconedouaiy,  adopt  the  behavior  and  beSel  systems  of  new  social  groups.  Given  the  chance  to 
observe  and  practice  in  situ  the  behavior  of  merr^rs  of  a  particular  culture,  people  pick  up 
relevant  iargon,  imhate  behavior,  and  graduaiy  start  to  act  in  accordance  with  the  cuture's  noims. 
though  these  are  often  reoondMe  and  extremely  complex  Students  tor  instance,  can  quickly  get 
an  impicil  sense  of  what  is  suitable  ciction.  what  makes  a  reievani  question,  what  is  legilimaie  (and 
also  iSegitimaie)  behavior  in  a  particular  school  activsy  The  ease  and  success  with  which  they 
adopt  the  school  culture  (as  opposed  to  the  intricacy  of  descnbmg  what  it  entails)  behe  the 
immense  signiticarKe  of  the  process  and  obscure  the  tact  that  what  they  pick  up  is  a  produa  oi 
the  ambient  culure  rather  than  expid  leaching. 

The  practices  of  contemporary  schooing.  however,  usually  deny  students  the  chartce  to 
engage  the  relevant  domain  culure.  because  that  culure  is  not  m  evidence  Although  students 
are  shown  the  tools  of  many  academic  culures  m  the  course  of  a  school  career,  the  penrasive 
culiure  that  they  obaerve.  in  which  they  pametpate.  and  which  some  enter  quie  effedveiy  is  the 
pervasive  culure  of  school  Me  itsel-a  culture  that  can  unintentionally  be  quite  antithetical  to 
useful  domain  laaming.  School  becomes  the  dommam  culurai  framework  within  which  many 
students  asabitHaia  what  they  team.  But  the  way  schools  use  ttdonaries  (or  math  formulae,  or 
MMorical  analyses)  is  very  dHlerem  from  the  way  practitioners  use  them  (Schoenfeid.  in  press) 


7 


Thus  tiudwts  miv  p«t  tchooi-baMd  tiaim  (a  dMInciivt  pan  ol  th«  ichooi  culura)  but  stw  not 
be  able  usa  a  domain's  ooneaplual  toolt  in  aulhanile  ptacUca. 

Before  they  can  use  the  toots  of  a  domain  in  the  way  a  pracfiiiorwr  uses  them-either 
tarmaly  or  Mormaly-studanis  need  to  see  the  activity  from  the  pracfNiorter's  cuNurai  standpoini. 
But  this  standpoint  is  the  product  of  domain  actfvfty.  not  expidt  teaching.  You  cannot  ten 
appreniioe  carpenters  how  to  hit  the  blunt  end  of  a  chisel  artd  assume  they  can  infer  the  pracSces 
of  carpentry.  And  you  cannot  present  students  with  some  of  the  uprooted  conceptual  ideas  of  a 
domain  and  typical  textbook  examples  and  exercises  and  assume  that  they  can  infer  the  subtle 
belief  system  impScit  in  the  culture  s  use  of  those  concepts  in  the  world. 

This  is  not  to  suggest,  however,  that  all  students  of  mathematics  or  history  must  be 
expected  to  become  professional  mathematicians  or  historians.  Rather,  we  claim  that  in  order  to 
learn  these  subjects  (and  not  just  to  learn  about  them)  students  need  much  more  than  abstract 
corcepts  and  seif-contairted  examples  They  need  to  be  exposed  to  practitioners  using  these 
tools  in  the  authentic.  iR-deTined  problems  of  their  world.  It  is  Irom  this  son  of  activity  that  the 
culture's  belef  system-the  key  to  understandmg  its  behavior-can  be  inferred  and  adopted 
Thinking  mathematically  doesni  necessaniy  include  grappling  wit'i  the  unresolved  problems  o< 
the  subject.  Mathematicians  can  think  mathematicaiiy  about  apparently  trivial  issues  As 
Schoenfekfs  leaching  shows  (see  below),  even  relatively  simple  problems  can  be  used  to  tease 
out  the  way  a  mathematician  looks  at  the  world  and  solves  emergent  problems  The  process  may 
appear  informal,  but  it  is  nonetheless  ful*blooded.  authentic  mathematical  activity;  it  can  thus  be 
deeply  informative  for  students-m  a  way  that  textbook  examples  and  declarative  explanations  are 
not. 


4  ACTIVITY 

In  noang  the  centralty  of  activity  to  learning  and  knowledge,  we  have  leaned  heavily  on 
the  as  yet  undeSned  concept  of  authanHeor  appropriaf  activity  As  a  resuii  of  our  discuss  of 
cultures  and  encuiuratlon,  we  are  now  in  a  position  to  clarify  and  explore  these  terms  a  kttie 
further. 
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4 . 1  AuthMMiC  Activity 

Uk«  a  tool,  activity  is  oniy  undarstood  wWt  ragaid  to  a  paiticuiar  cultura  and  its  belef 
system.  It  cannot  tw  understood  in  iaolatioa  Eacti  cuNure  Impicitiy  embraces  a  set  of  relevant 
activtties~some  of  which  it  may  not  oven  recognUe  expNcitly-and  constructs  meaning  and 
purpose  In  relaUon  to  them;  oonversety.  the  common  activities,  tools,  and  belet  systems  are  what 
help  to  define  a  particular  culture.  Authentic  activity  is  simply  the  ordinary  activity  of  the 
practitioners  in  a  culture,  or  activity  which  is  congruent  with  their  ordinary  activity.  In  order  to  enter 
a  cuRure.  to  develop  its  belief  system,  and  to  understand  its  goals,  those  are  the  activities  that 
need  to  be  undertaken. 

Again.  R  is  worth  stressirtg  that  authentic  activRy  is  not  only  done  by  people  who  are 
already  experts:  it  is  not  necessarily  work  in  the  forefront  of  the  field.  Apprentice  tailors  (Lave 
1988a).  for  instance,  begin  by  ironing  finished  garments  (which  tacitly  teaches  them  a  lot  about 
cutting  and  sewing).  The  activity  is  simple,  valuable,  and  absolutely  authentic.  Students  of 
Paiincsar  and  Brown's  (191*4)  reciprocal  teaching  of  reading  may  read  only  elementary  texts,  but 
they  nonetheless  use  authentic  strategies  common  in  some  form  or  other  to  al  readers.  The 
students  in  Miller  and  Gildea's  study,  by  contrast,  t^e  part  in  a  pedagogicat  activity  that  is  not  even 
congruent  with  the  normal  behavior  of  practitioners 

School  activity  tend  to  be  hybrid-implicitty  framed  by  one  cuRure  while  explicitly  being 
attributed  to  another.  Most  classroom  activity  inevitably  takes  place  within  the  culture  of 
schooing,  but  H  is  attributed  by  both  teachers  and  students  to  the  cuRures  of  readers,  writers, 
mathematicians,  historians,  and  so  on.  What  students  do  m  school  thus  tends  to  be  a  son  of 
ersatz  activity,  distoning  both  what  is  learned  and  the  culture  to  which  it  is  atinbuted. 

This  sort  of  school  activity  is  very  difterent  from  what  we  have  in  mind  when  we  talk  of 
authentic  domain  activity  because  it  is  in  important  ways  not  congnieni  with  what  a  domain's 
authentic  practitioners  do.  Much  school  work  has  becomes  a  highly  specialzed.  seM-coniirming 
activRy  in  a  cuRure  of  its  own.  When,  tor  pedagogic  purposes  authentic  domain  activities  are 
transferred  to  the  cfassroom,  their  context  is  usuaRy  transmuted:  they  become  classroom  tasks 
and  part  of  school  cuRure.  Classroom  procedures  are  then  applied  to  what  have  become 
classroom  tasks.  As  a  resuR.  the  system  of  Isaming  and  using  (end.  of  course,  testing)  can  remain 
hermsticaify  sealed  wRhin  the  seR-oonfirming  cuRure  of  the  school.  Consequently,  contrary  to  the 
aim  of  schooling,  success  within  this  cuRure  often  has  ittle  bearing  on  performance  elsewhere 
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Mitti  word  probloms.  for  Indanot,  oro  gonoraly  onoodod  in  a  ayniax  and  dtolion  dtai  is 
oonwnon  only  to  olhar  matti  probiams.  Thus  tha  word  probtams  of  a  taxibook  from  1478  ara 
instantly  raoognizabla  today  (Lava  1988c}.  Many  of  today's  word  preblams,  howavar.  ara  as 
foraign  to  ooniamporary  authanlc  math  praetica  as  thay  ara  to  tha  math  pracdca  of  tha  lliaanih 
oantury.  By  partieipating  in  this  arsati  activity  students  risk  misundarstanding  antiraly  what 
pracWonars  actualy  do. 

Most  classroom  tasks  are  inevitably  ersatz  because,  in  their  aeation,  apparently  peripheral 
features  of  authentic  tasks  (Hta  tha  axtralnguistic  supports  involved  in  learning  vocabulary)  are 
dsmissad  as  ‘noisa*  from  which  saKam  features  can  be  abstracted  tor  tha  purpose  of  teaching. 
Tha  features  of  tha  anvirerMnent  that  paopla  actualy  use  to  perform  mathematical  calcutaaons.  tor 
instance,  are  not  included  in  word  problems  (see  section  4  2)  Classroom  exercises  assume  that 
such  calculations  are  performed  solely  ttwough  abstracted  mathematicai  algorithms.  In  al  activity, 
the  context  offers  an  extraordinarily  complex  network  of  support  tor  an  practitioners,  and.  as  a 
resul,  its  absence  vitiates  the  teaming  exercise.  Furthennore,  the  source  of  such  support  is  often 
only  tadlly  understood  by  practWoners.  or  even  by  teachers  or  dasignars  of  simulaiions.  Even 
well-planned  classroom  exercises  can.  therefore,  completely  fail  to  provide  the  supporting 
coreaxtual  faaturas  that  alow  authentic  activity  At  tha  same  ttme.  students  may  come  to  rely  on 
features  of  the  dassroom  oorsaxt,  in  which  classroom  tasks  are  inevitably  embedded,  that  are 
wholy  absent  in  authentic  activity.  Thus,  much  of  what  is  learned  m  school  may  apply  only  to  the 
etsab  acKviiy,  N  N  was  through  such  activity  that  I  was  learned. 


4.2  Activltlaa  of  Students.  PractHionars,  and  JPFs 

Tha  idea  that  most  school  activity  exists  in  a  culure  of  its  own  helps  explain  many  of  the 
dHficullas  of  eulivaling  robust  domain  teaming  m  school  Jean  Lava’s  ethnographic  studies  of 
learning  and  everyday  acMvfty  (I988a)  reveal  how  schools  can  tfvorce  students  from  the  activities 
and  cullure  that  give  meaning  and  purpose  to  what  they  learn  elsewhere.  This  is  the  separation 
between  what  Resniok  cals  Teaming  m  and  out  of  schoor  (1988).  Lave  focuses  on  the  behavior 
of  JPFs  Uust  plain  foies)  and  records  that  the  ways  they  leam  are  quite  distinct  from  the  ways 
studerds  are  ei^ecied  to  team. 

Three  categories  primarily  concern  us  here  JPFs,  students,  and  the  practitioners  to 
whose  status  both  JPFs  and  students  aspire  Put  most  sirv^iy.  when  JPF$  want  to  learn  a 


10 


partieuiar  Ml  of  practoM,  ih«y  tiavt  il9««nl  op^  Rrat.  thay  can  aiwiilunia  flNough 
appraniicaahip.  Baoonring  an  Mpranliot  doaant  IimoIm  a  quaKalva  chanpa  from  whal  JPFt 
normalhr  Paopla  aneuiiufaia  imo  dMtarani  oominuiiiaaa  al  ttw  lima.  Tha  appianUcaa' 
bahmMr  and  lha  JPFa' bahamor  can  ttwi  ba  itWMgM  of  M  piat^  much  IM  aamt.* 


TaMa  1:  JPF.  PradHonar.  and  PuiaHva  Sludani  LaamtaQ  AdMiy 


JPFM 

raaaonlng  with:  causalsloriM 

... 

causal  models 

acting  on:  situaliona 

symbols 

conceptual 

situations 

raaolving;  emergent  probieme 

wel^inad 

ifidalinad 

anddiiemmas 

problems 

problems 

producing;  negotiable  meaning 

fixed  meaning 

negotiable 

ftsocialy 

&  immutable 

meaning 

constructed 

concepts 

Asodally 

understanding 

constructed 

understanding 

Tha  aacond  and  now  moraoonvaniiond  option  ia  to  adar  a  adiooi  as  a  studeni.  Schooia 
do  saam  to  damand  a  quaWativa  dianga  in  bahavior.  howavar  What  tha  studani  is  axpaciad  to 
do  and  what  a  JPF  doaa  aia  significantly  dftarant.  Tha  studani  enters  the  school  culture,  whtie 
ostensibly  being  taugM  something  alsa.  And  tha  general  strategies  tor  miuitive  reasoning, 
rasoivtng  issuas.  and  nagotialing  meaning  that  peopia  develop  through  everyday  activity  are 
superseded  by  tha  pradM.  wait-defined  problama.  lormai  dafiiStions,  and  symbol  manipulation 
that  charadartia  much  school  adMiy. 


*The  JPPt  HMsl,  el  eeuree.  have  aeoaos  to  a  euaure  ana  bseome  atM*  Lave  and  Wenger  (In  pieparaSon)  eat  a 
legllmaaepaitaheralpaniaisanrbiaiaieHawo.  And  at  eeame.  as  an  appranilca.  a  JPPueuaiyliaete  doe 
91W  ow  «■  iiom-  vfv  ww  noi  Wjfwip  10  WQpvpi  wtwfwwn^  ifWpim  bcbusv  vi  viv  piDOWS  01  jncmiwaMPOn. 
Midicsi  IfMBfRS  twMIy  10  oiioctf|f  how  Hoftf  Seanbe.  Buithe pieeaae, we elreas. le not QuattaHvoly dNIerent 
from  what  people  do  an  the  lime,  adopting  the  behavior  and  beM  aytieme  ol  the*  peers 
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Wtiiyipripi»Mrt<>tedtoi<tou»yinTifcl>1.iwNchcoiiyiwt»altmftaii>MdJPF. 

oracHUontr.  Md  nitiMv  ttidMt  hituvtnr 


TM*  tM»  (Mfiwwlni  •»  ft*  JPFt*  pmMmii^  it  a  nto  W  dMNwd.  But  it  it  Mtndtd  to 
ha^matoipptftwthtiiipottaitilwBMtty tttwttn JI»Frtndpt«cl»ontfi*tct^  Boihhavt 
tt>tiractlvMttaiiualtdlnthtcuMurtinti»tiictiattyiiie«fc.<d»itn«t>lci>lhtyntgotiaitmt^ 
oonttiuct  undtratandkio.  Tht  itautt  and  prebiaim  that  thay  fact  adtt  out  oi.  art  dotinad  by, 
and  art  raaolvad  wHhin  ttM  oonairainta  ot  ItMir  balaf  tyatam  and  ttw  aciivily  they  art  pursuing. 

Lavt*a  iMMic  (1968b)  providta  a  good  txampit  ot  a  JPF  angagtd  in  authtnuc  activiiy 
uokigtl)toonitietin««Mctianiaautamtfgtdlohttptindartaotution.  Thttxampitoomtafroma 
aludy  of  a  Wtight  Watohtra  data,  witoat  pMicipania  wtrt  praparlng  thtir  cartfuHy  rtguiattd 
meals  under  instruction; 

m  tMa  cast  they  wtrt  to  fix  a  serving  ot  cottage  ctietat.  supposing  the 
amount  laid  out  tor  the  meal  was  three-quarters  of  the  two-thirds  cup  the 
program  aHowed.  The  probiem  solver  in  this  example  began  the  task 
rruttaringthathahadtakanaeaiouiuaooureainoolege.  ...  Thenaftara 
pause  he  suddenly  announced  that  he  had  ‘got  it'*  From  then  on  he 
appeared  certain  he  was  correct,  even  before  carrying  out  the  procedure. 

He  Iliad  a  maaaunngKsip  two-thirds  fui  of  cottage  cheese,  dumped  I  out 
on  the  culling  board,  patted  it  into  a  circle,  marked  a  cross  on  it.  scooped 
away  one  quadrant,  and  senred  die  rest. 

Lave's  account  dcaly  bitnga  out  the  central  iealures  ot  this  example 

Thus,  ‘take  three-quarters  ot  two-tMrds  ot  a  cup  ot  cottage  cheese'  was 
not  )uat  the  problem  statemers  but  dao  the  solulion  to  the  problem  and  the 
procedure  tor  soMng  H.  The  sating  was  part  of  the  calculaing  process  and 
the  solution  was  simply  the  problem  statement,  enacted  with  the  sailing. 

At  no  fima  dkt  Ota  Weighi  Wttchar  shack  his  procadure  agairist  a  paper  and 
pend  algorWhm.  which  would  have  produced  3/4  cup  x  2/3  cup  -  i/2  cup. 
biiMad  the  ooincidanoe  of  the  orotalem  aoUno.  and  enactment  was  the 
means  by  which  chacWng  took  plaoa.  (1968b:  166) 

The  dMar's  njth  was  axiremalv  exoadeis  and  tkwy  on  6te  sort  of  inversivaness 

8B^a  6^^d6a  I^BEb  19  8B^b  89aA 

inn viv n vsv viv 
8ia  reaouross  avaMMa.  and  tha  sort  of  resohilon  required  m  a  way  that  probiam  soMng  tttai  talas 
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on  ifcuricttd  knoiMtciBi  eawwt  TMt  in««nllv«  pfoblMii-«Mna  ratolulon  dtpnnM 
dM*r  sMino  th«  prebitm  in  th«  ooniM  ol  ongoino  aoMly,  vfMcIi  piovidsd  Mm  wim  prtvitond 
•com  to  tht  loMion  path  ht  ohoM.  (TMs  prabaMy  aooouiM  for  «m  otrtainiy  ho  txprtgMd 
bolort  bogfnninQ  No  catouMHoiQ.  HowMbbiotOMttitoprabiMnanSiitrooolulionintomwof 
tho  moMWilno  oup,  ounino  bowd.  and  knHa.  AetMiHool-eiillufa  (oooMno-WIchan  utanaus- 
dMing)  movad  abaoUaijr  in  atap  tlMoughout  tMa  proeaduft  bacauaa  of  ttia  tway  tht  prabtam  was 
saanandthataakwaaparformad.  Thavdiotanacro-roulinaainiplybacamaonamorasteponthe 
foadioamaal7  Knovdnp  and  doing  waraimartoekod  and  inaaparabia. 

TMa  aoft  of  prabiam  aoMng.  eardad  out  in  ooniundion  wW)  tha  anwifonmani.  alanda  quite 
(fatinct  from  tha  idaa  of  pioeaaaing  aolaly  inaida  haada  to  wMcti  many  taacMng  pracdcaa 
sutecriba.  By  off-loading  part  of  tha  oogniiiva  task  onto  tha  anvironmant,  tha  diatar  automatically 
uaad  hia  amfironmanl  to  haip  aofva  tha  probiam.  in  doing  tMa.  hia  actiona  ara  not  in  any  way 
axcaptional:  thay  raaambla  many  ordnary  JPF  and  axpan  practicas.  Scribnar  (1984)  records,  for 
inatanca,  how  oomptax  calculaiiona  can  ba  partormad  by  practitionars  using  thair  anvironment 
diractiy.  m  itia  eaaa  aha  atudtod.  daky  loadara  uaad  tha  oondguraiion  of  craiaa  thay  wara  fling 
and  amptying  almost  aa  an  ambaddad  abacus  Nor  ara  such  problem-solving  strategias  fmited  to 
tha  physicaf  or  aodai  arwironmani.  This  son  of  raianoa  on  situations  can  ba  saan  in  tha  work  of 
physioists.  who  saa  Through*  lormulaa  onto  tha  sttudions  of  an  envisionad  wortd,  which  than 
provida  support  tor  irfarancas  and  approxirnmions  (dsKlaar  and  Brown  1984)  Hutchins's  (in 
prass)  study  of  Intrtcafa  naval  navigation  also  raoords  tha  way  paopta  angagad  in  ditticuit 
collaborathra  tasks  distrtbuta  tha  burdan  throughout  tha  anvironmant  and  tha  group.  Tha 
rasuRing  oogniiiva  activity  can  only  ba  axplainad  m  relation  to  the  entire  context  in  which  it  takes 
piaoa.  'Whan  tha  oorflaxt  of  oognNien  Is  ignored*  Hutchins  observes.  *tt  is  impossibia  to  saa  the 


^Te  get  soma  sense  at  hew  toraign  this  is  IS  Mhoei  tasks,  s  mighi  be  uMiul  to  magMw  ihe  HKpioprwty  of  a 
student  gkmn  this  as  a  msdtsmstical  probfaw  asking  ’Dess  tha  diaiar  haws  a  waaauring  cup.  cuang  board, 
and  knfla  at  hand?*  Though  wend  probtsma  am  meant  to  ground  theory  in  aeikifly.Oiathin^Stal  structure 
acttvby  amdaniodtothepteblanisokrors.  TaaWeelis  ask  atudants  to  aoNe  tuppeaad^  *iaaHMa*  quaationa 
idout  paopla  who  do  vary  unreal  things,  ouch  aa  driving  at  oenotanl  ipaadi  in  airaighi  Knee  or  filing  leaking 
tieugha  wlh  Isaking  buckets.  Btudaiai  am  uaualy  net  aflewad  to  indulge  in  maHN  ipaculation.  Thair 
siwiivivnsiM  w  woraww  Of  piwonwi^  w  nVfV  m  vnoi  piv  pqhmdii  vihmi  dp 

found.  Tha  ubigubeua  Mr.  JOnaa  might,  abor  al.  wioaty  mpoir  die  heta  in  hia  buckat  or  til  the  trough  wlh  a 
hose.  8Wng  down  and  odculatlng  how  many  )oumeyaSwdmiew»h  a  tasking  bucket  a  prebabiy  the  very  last 
thing  ha  arouid  do.  (Saa  alae  Lava  iMSc) 
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oofMNUion  of  flit  fifueiMn  in  flit  tnwIiDnwitnt.  In  trtflar  s,  In  oflitr  ptopit  to  flit 
oigraMon  Of  mifni  ppoofMMT  ifnt.  p^l* 

Hiitttd  of  taWnp  pnUtnit  oifl  of  flit  ooffltM  of  flMfl  cftMlon  tnd  pravidhiQ  flitm  wMi  an 
tKifantoiit  Iwnaworii.  JPFt  and  praofllonM  attm  ptffloulMly  adapt  at  aoMnfl  flitm  laNM 
frtmtwofli  of  flit  comtxl  that  pwduead  flitm.  TMa  aloiwa  flitm  to  ahart  flit  butdacv-of  both 
dafinino  inf  aoMnp  flit  pNjHamHMlfli  flit  taak  tnvtofantM  at  flioy  ftapond  dfltefly  to  amaigino 
issues.  Thtadaquteyofttitsolulionttityrttcfibtoonitsappartniinrtlaliontotlitiolsitmust 
play  in  tIowinQ  aclivily  to  oonflnut.  In  flit  and.  flit  piobitni.  flit  soimion.  and  flit  oognHion 
invoivtd  in  gaflkifl  bttwatn  flit  tMO  cannot  bt  isoiaitd  fram  flit  oontaxt  in  wflicfi  wMeh  tfity  art 

w  lUfnvntnMqr  wiMQOiQ. 

So  tvtn  thoupb  students  are  expected  to  behave  dHterently,  they  inevitably  do  behave 
HceflieJPFaflity  art  and  aoivt  moat  of  ihtirpfoblania  in  their  own  fltuaied  way.  Schoenfeid  (in 
press)  describes  math  students  using  weM-known  strafegies,  such  as  the  position  of  a  probiem  in 
a  partodar  page  or  section  of  a  book  (where  the  tirst  questions  at  the  end  of  chapters  are  always 
sfenptaonts.  and  the  last  utualydsmand  concepts  Iremearfer  chapters)  or  the  oceurrenoe  of  a 
particular  word  in  the  problem  (e  g..  *le(r  signals  a  subtraction  problem),  to  find  solutions  quickly 
and  efIlcierNly.  Such  ploys  inflcaie  how  thoroughly  learners  really  are  sihjaied,  and  how  they 
ahvays  lean  on  the  embeddkig  oonlext  for  help.  WNhin  the  culure  of  schooing  this  can  obviously 
be  very  efltctlve.  But  the  school  sNuation  is  extiemely  specitfzed.  Viewed  from  outside,  where 
probiema  do  not  coma  in  text  books.  «i  unacknowledged  dependency  on  such  school-based 
cues  makes  the  learning  extremely  fragile. 

Convtraaiy,  though  schooing  seeks  to  encourage  problem  solving,  it  dsrtgatds  most  of 
the  invtnflvt  heurfsflcs  that  students  bring  to  the  dassroom.  instead  ot  deploying  such 
invenivtness  to  good  effect,  schools  tend  kxflsmiss  lout  of  hand  K  thus  impicitiy  devalues  not 

JU^H  ivlQRff^NNIi  ifdW^POve  sfl^^  Ov  Qlw  VflV  'Wfl0t9  OV  ^RfwClUiiiiQ 


scfiool  appaoaad  way.  m  titfar  to  auggaat  how  tMa  sort  of  probttm-soMng  can  be  daploytd 

wWP  Ms  r^Bft  ll|s  M  slVI^MIIe  iMwIp  19  vQVfsv  9i9l  IIQot  wQQnHIQfl  19 

stmciusad  by  afluafltnt. 
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4.3  ttniMurliig  CogiMloii 

MMfivnKiijf  m  Hpvny  w  pwnoiini  lOf  mmfwnf^  m  oonoipvMi  KnowiMBS  v  noi  Mff 
ooiMnad  but.  raihtr.  3  R  is  the  pioduoi  of  and  MRiciMvd  by  ttw  aoVvtjr  in  wMch  3  it  dtvtiopfd 
and  dsployd;  W,  in  short,  not  just  Itoming  but  IrmeRsiitBS  RseR  it  sRusied.  N  thus  needs  to  be 
eKpHined  in  some  fashion  howrlmeMRsdgs  can  be  sRusied  mMssadlonwettytooutfne.inan 
admRtedhr  tantalise  amy.  the  machanlsmttinierebyslluadens  In  the  e>ortdstnictufeRnew>iedge. 

Language,  it  it  now  widely  recognited.  is  situated.  A  proposition,  as  we  pointed  out 
above,  can  only  be  oonectiyinlefpraied  in  the  context  of  the  sRuaiion  in  which  Hit  used.  This.we 
daim.  is  also  true  of  knowledge  RseR.  Like  an  indexieal  proposition,  knowledge  indexes*  the 
sRuaHon  that  produces  R,  vdlhoul  which  R  is.  in  the  end.  unif«e«gfele.  SRualions  are  thus  integral 
components  of  knowing 

To  grasp  this  idea  of  kidexing.  it  is  perhaps  heiplul  to  remernber  the  association  of  the 
word  index  with  pointing  (herKe  the  term  index  tinge/)  end  signs,  indexieal  propositions  are 
situated  somewhat  in  the  way  that  signposts  are.  Signposts  are  not  universal  statements  but 
specifically  sHuated  ’propositiorts,*  whose  meaning  depends  very  much  on  where  they  stand  To 

be  interpreted  correctly  tne  signpost  rnust  be  m  tne  ri-‘'t  situatic-  *-.e  s  c"  'eac  S?'‘e'r.  ? 

Oakland  7.  San  Francisoo  15  needs  to  be  Quite  specifically  situated  it  relates  its  component  parts 
by  indexing  the  Situation  in  whtch  it  is  placed 

Face-to-tace  conversations  enable  people  to  interpret  mdexicai  expressions  because  the 
indexed  features  of  the  situation  are  immediately  available,  though  people  are  rarely  conscious  of 
their  contnbution  Tneir  importance  becomes  apparent,  however  m  communications  between 
people  at  a  distance  Then  indexieal  expressions  become  problematic  until  ways  are  found  to 
secure  their  interpretation  by  sRuating  their  reference  (see.  tor  instance.  Rubm  1980  on  the 
(ftference  between  speech  and  writing) 

Audiors  of  a  coliboraNve  work  such  as  Rks  one  wW  recogniae  the  problem  if  they  have 
ever  discussed  the  paper  over  the  phone.  *Whai  you  say  hart*  is  not  a  vary  useful  remark. 
*Heie*  m  this  stttng  nssds  an  sfaborais  dsscripUon  (such  ss  *pags  3.  second  paragraph,  third 
sernsnof}  and  can  oRsnisad  10  long  opnversailons  at  cross  purposes.  Ths  probtsm  gats  hardsr 
in  oonfarencs  ceRs  when  "you*  becomn  as  arsbiguous  as  *htrs*  is  unclear 


IS 


Wh«n  dttcrfpiiora  raplMt  hidtideil  limit  ^«Mch  It  anaiogoM. 
dttcilpilont  of  MMly  rapiaoino  adMiy).  tha  nakim  of  dtoeoum  ehangaa  and  undamtanding 
baooRiaanaiohiiiomprablainalle.  Maaical  lamia  am  drtualylnnipaianL  Hwy.  Iia  a  aignpoat. 
draw  Mda  or  no  attvHen  to  dwmaakma.  Hwy  do  not  Inhamnily  add  lo  tlw  dHNeidly  of 
undantandaio  a  propoalHon  in  which  thay  ooour,  but  ainiply  pmvida  aaaartial  atruetum  for  tha 
(faoouraa.  Oaacdpdona.  by  compaiiaon.  am  ai  baat  tranthjcam  and  at  worst  opaqua.  Mrudi ng 
afnphadcally  batwaan  spaakart  and  thair  aubioet  (Thay  ara  teas  ika  a  signpost  and  more  Ike  a 
map,  which  raquiras  axtra  stags  of  intarprativa  work  to  discover  Ms  relationship  to  the  situation.) 
Tha  audtenoa  has  fnt  to  focus  on  tha  dascrlptions  and  try  to  Intaiprat  tham,  then  find  what  thay 
might  mfar  to.  and  only  than  can  tha  proposition  in  which  thay  am  ambaddad  ba  understood. 
However  alaborata.  a  description  does  not  memiy  replace  the  indexical  word,  just  as  a  map 
doesni  raplaca  a  signpost.  The  more  elaborate  the  description  is  in  an  attempt  to  be 
unambiguous,  the  mom  opaqua  it  is  in  danger  of  becoming.  And  as  Perry  argues  (1979).  in  some 
circumstances,  tha  indexicai  term  simply  cannot  be  replaced 

Knowtedga.  wa  suggest,  similarty  indexes  tha  sMuations  in  which  n  anses  and  is  used, 
without  which  it  canrrot  be  fully  urrderstood  The  embedding  circumstances  efficiently  provide 
essential  pans  oi  ns  struaure  and  meaning  So  Knowledge,  which  comes  cooed  oy  anc 
connected  to  the  activity  and  environment  m  which  it  is  developed  is  spread  across  its 
component  pans-some  of  which  are  m  the  mnd  and  some  m  the  worid-as  the  final  piaure  on  a 
jigsaw  is  spread  across  Ms  oomponanf  piaoes. 

Indexical  repmsentations  developed  through  engagement  m  a  task  may  greatly  increase 
the  effiaency  with  which  subsequent  tasks  can  be  done,  if  part  of  the  environment  that  structures 
the  represenlaiions  remains  invariant.  This  is  suggested  by  the  ability  to  performs  tasks  that 
cannot  be  described  or  remembered  in  the  absence  of  the  situation  Recumng  features  of  the 
environment  seem  lo  afford  recurrent  sequences  of  actions.  Memory  and  subsequent  actions,  as 
knots  in  handkemfiiefs  and  other  aktes  rmmoim  reveal,  am  not  coniext-independeni.  Routines 
(Agm  1965)  may  Mao  be  a  product  of  this  sort  of  indexicateaiion  Thus  authertec  adivity  in 
context  becomes  a  oenirai  eomporrent  of  teaming. 

As  Hulehine  (in  press).  Pea  (1986).  and  others  point  out.  the  stnictum  of  cognition  is 
wkfaly  dtetrlbuted  throughout  the  environment,  both  social  and  physical.  The  environment 
therefom  contrtMites  imponantly  to  indexical  representations  people  fonrt  in  activity  These 


nprmttmioni.  m  lum.  cewMtiiit  lo  MMly  ip  ptrtown  kitun  aciMtf  mdmtif.  Rteunwi 
aetMtHn  tiwiougMy  conwtnioMi  twins.  pneOat,  bul  piaciot  in  auihsniie  aaMiy--is  what 
ullwnwiylsndsliDWspsflite.in*^duilsiuWtdlaclsnithioughapwcssso*sctnosndri  tcimp. 
togsnsfabablticnowisdgs.  Thtgsnsraliy  is  nw  abstract  MsRualsd  across  nwlipitoonisxis. 

In  languaQS  isamfeig.  for  SMsnpis,  ths  ertflinal  tral  imdsntaraang  of  a  word  is  dsvsiopsd 
and  sxfsndsd  through  subasqusnt  uss  and  sodai  nsgoliaifon.  though  saeh  uss  is  no  isss 
situated.  Miller  atvf  Gildea  describe  two  stages  to  this  process.  The  first,  in  which  people  learn  the 
word  and  assign  H  a  semantic  category  (e.g..  the  word  o/ivs  is  first  assigned  to  the  general 
category  ol  color  words),  is  quickly  dons.  The  sscotkI,  in  which  distincfions  within  this  semantic 
category  (e.g.,  between  olve  and  other  colors)  are  explored  as  the  word  occurs  again  and  again. 
IS  a  tar  more  gradual  process,  which  'may  never  be  completely  finished*  (1987;  95).  This  second 
phase  of  word  learning  corresponds  to  the  development  through  activity  of  all  conceptual 
knowledge  The  threadbare  concepts  that  initially  develop  out  of  activity  are  gradually  given 
texture  as  they  are  deployed  in  different  situations,  in  the  ensuing  situations,  the 
appropriateness  of  the  word  is  tssisd  and,  as  with  al  conceptual  knowledge,  each  appficafion  has 
the  poieniiai  to  change  an  individual’s  understanding  of  bom  me  w?ro  and  me  worid--the  two  are 
interdependent. 

Out  of  this  sort  Of  continual  activity  grows  an  mcrea'  'g'y  nore  dense  .  'e»:jiec 

conceptual  knowledge  that  is  ennched  by  each  application  m  situations.  Eagieion  <1983; 
describes  reading  as  just  such  an  eraicning  procass.  through  which  people  cominuaRy  change 
how  they  read  and  this,  in  turn  changes  what  they  are  reading  He  begins  wim  the  assumotion 
that  in  order  to  read,  people  apply  a  code  to  a  text  This  is  analogous  to  me  deployment  ot  a 
cuRural  belief  system  in  order  to  undertake  •  cuRural  aciiviiy  that  we  described  earfier  That  belief 
system  is  Itsetf  constaniiy  changing  as  s  resul  of  the  activity  it  supports 

m  apptyfng  a  code  to  the  text,  we  may  find  that  it  undtrgoes  revision  and 

e**®  »0  ^MIO  •  Wr® 

th«  N  now  products  a  'dHfarenr  text,  which  in  turn  modifies  the  code  by 
«michwearoroadktoii,andeoon.  TNa  daisdieaf  process  is  infinite:  and . . . 
a  umtennlnee  arw  aaeumolan  ifufi  cmca  we  had  idariMed  die  otooer  oodae 
for  Oie  taxt  our  task  wae  fMshed.  (1983: 12S) 
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In  ttM  lolaiMina  Motion,  wo  oMjiHtno  Iho  "—***«*-**  wom  in  which  wtiHaw  miahl  bo  oivon 
000000  to  oonw  00ft  Of  wlhoniic  hciMly. 


II  LEARNING  THROUGH  COGNITIVE  APPRENTICESHIP 


5  COGNITIVE  APPRENTICESHIP 

In  diocuooino  tooio,  cuHuro,  activity.  JPFt,  and  situatod  cognition,  wo  nave  boon 
accumulating  a  set  ot  cnaractenstics  of  human  learning  and  reasoning  mat  we  feel  school 
praaices  need  to  nonor  Tnougn  mere  are  many  innovative  teacners  scr.oois.  ana  scncc' 
programs  mat  are  exceptions  prevalent  school  practices  stiii  brcaciy  assume  mat  knowiecge  s 
individual  and  sett-structured  mat  schools  are  neutral  witn  respea  to  what  is  lea'ned  m  therr,  tr,at 
concepts  are  abstract  and  immutable  and  indapandero  oi  the  activity  m  which  they  are  acquired 
and  uood.  and  that  JPF  behavior  io  somothing  to  be  disoouraged 

Cognitive  appraniicaship  (Coihrts.  Brown,  and  Newman  t989i  metnods  by  contrast  try  to 
ancuRurata  studamt  into  authaniic  practicaa  through  authentic  activity  and  social  interaction  in  a 
way  Similar  to  that  which  ia  tvidani-and  evidamiy  succasstui-  m  craft  appreniicaship  in  this 
section,  wa  axamina  two  axampias  of  mathamaiics  teaching  m  an  anempi  to  elucidate  how  some 
of  the  eharactarlalca  of  laamino  we  have  Gtcuaaed  can  be  honored  in  the  classroom 

5.1  Selioanfald*8  TMChlng  of  Problam  Sotving~Thin4(ing  MothomMlcaiiy 

Scftoardalffa  niching  of  problam  aoMng  (1985.  in  proaa)  anampta  fo  ahow  coaagt 
studarita  how  to  tMr*  mathamaticaify  about  the  world,  how  to  see  the  world  through 
nuRhamaiicians'  tyta,  and  thus  how  to  use  the  mathamatician's  tools  By  debberaieiy  engaging 


studanis  in  autfuntc  mMhnnMieilfmoBof.  Iw  finoliM  hmN  bavond  Iha  inouicallon  of  orebtoni' 

vO^*m1Q  *^^p  Vil^RROOi  fiV^Mf  filOiV  P^O^MQBS  ^HUOWVv  R^wl  wIV  Q^PQ^UflRy  vO 

•niarihacuiiur»oltni<hamailcalpi«cllo>.i»hiehaniblat<i«mtpuaaBioatakMta«prac<iion>fi. 

R9  m  iiiNns  19  QsnSfOT  tponwiMW  vmMnvKv  wioiiQ  flns  w  ppfffii  nn  moRns  io 
SM  and  angaga  in  mathamadca  aa  a  aanaa-fnaMng  purauH,  Schoanitid  has  students  bring 
probtama  to  eiaaa  that  ho  and  they  invaadgida.  The  approach  ia  diatinctivo  because 
conventionany.  before  graduate  school,  few  students  get  the  opportunity  to  see  their  teachers 
engaged  in  maihetnaiicai  pracdce-yet  the  students  are.  nonetheiese.  expected  to  understand 
the  nature  ol  that  pracHce. 

In  one  cast  (Schoanfald.  in  press),  ha  and  his  dass  faced  the  probtem  of  the  magic 
square  (see  Fig.  i).  Though  the  problem  is  retativeiy  straightforward,  the  collaborative  work 
imoltfed  In  aoMng  it  and.  impottardly.  in  analyaing  the  tolulion  hatpad  reveal  to  the  dass  the  way 
mathamaiicians  look  at  probiams.  The  class  worked  collectively  through  a  number  of  strategies,  m 
which,  on  reflection,  they  recognized  more  general  and  more  powerful  mathematical  ideas.  Thus, 
from  discussing  whather  9  can  go  in  the  center  of  the  square,  they  developed  the  ideas  of 
*focus(ing]  on  key  points  that  give  you  leverage.*  and  ‘expioit(ing]  extreme  cases  ‘  Anhough 
Schoenfeid  may  seem  only  to  be  teaching  sirdagy  rdhar  than  subfed  mattar.  he  is.  more 
tundamentaly.  building  with  his  class  a  mathemaiicai  beiiel  system  around  his  own  and  the  class’s 
intuitive  responses  to  the  problem. 


Figure  1 ;  The  Magic  Square  Problem  (from  Schoenfeid.  in  press) 


Can  you  plaoa  tha  rfgita  i^.3.4,5,6J.8.9  in  tha  box  to  me 
right,  ao  that  tha  aum  of  tha  Ogita  along  each  row.  each 
column,  and  each  dagongi  ia  tha  aama?  Tha  comphiad 
boKiacaiadatmii^agaan. 


At  tn  indtotlion  tliti  ht  it  woiMno  in  tilt  ouilirt  Of  mMitniiliet.  not  in  Iht  cuNurt  of 
tchoolno.  iw  dott  not  tlop  « ttiM.  in  oufeiit  of  tohooi  pradiot.  mirtit  tit  tnd:  tn  antwtr. 

Aftwtdont?lnmottmtilitmtictcHttttltittntM>tfit'Vtt.‘  Etfiyintho 
ttwttltf  m^r  ttudtdt  al  tty  >tt.*  twptciinp  mt  to  po  on  to  tnottitr 
prabitfn.  My  tntiotr.  howtvtr.  it  t  rttouncinp  "no.*  in  moot  dttttt.  to- 
caltd  'piobltmt'  art  txticiatt:  you  art  dont  wlitn  youvt  thown  •hat 
youVtrnatltrtdtitftltvantttchniqutbygtainothttntwtr.  (Mt.  p.34.) 

Hto  datt*!  goal,  by  oontratt  it  to  undtntand  tht  mtthamatical  nature  of  magic  square, 
and  it  it  in  part  by  doing  thit  that  the  btitf  tytttm  it  txtmpMtd.  Tht  datt  went  on  to  explore 
odier  potifcle  magic  tquaret  and  thereby  dtooo»trtd  general  prtndpiet  (e,g..  an  aigtbraic  form 
for  dttoribing  them).  Thit  prooett  alto  ted  to  tome  further  generalzable  mathematical  strategies 
that  are  less  commonly  seen  in  ciassroom  practice,  such  as  wortdng  forwards  from  an  initial 
solution,  using  syttematie  generating  procedures,  and  having  more  than  one  way  to  solve  a 
problem.  Schoenfeld  is  careful  to  emphasize  that  al  these  strategies  are  iiiustratod  m  action, 
developed  by  the  datt  nofdtdared  by  the  teacher.  Thebtlef  system  is  instMed  in  the  only  way  it 
can  be,  through  praciioe  m  which  the  siudenft  acttvefy  take  part. 

S.2  Lamperfa  Toaehlng  of  Mutttpfieaiion 

Lamport  (1966)  also  involves  her  students  in  mathematical  exploration,  which  she  tries  to 
make  continuous  with  their  everyday  knowledge.  She  has  devised  methods  lor  teaching 
mathematict  to  tourth'grade  students  that  lead  from  students'  implidt  understanding  of  the  world 
beyond  the  dassroom.  through  adivity  and  sooai  construdion  m  the  culture  to  the  son  of  robust 
teaming  that  dred  teaching  d  algorfthmt  usuaRy  faMs  to  achieve 

She  starts  teaching  mukiplcation,  for  example,  in  the  context  of  coin  problems,  because 
in  the  community  of  fourth-grade  students,  there  is  usually  a  strong,  implicit,  shared 
understanding  of  coins:  next  she  has  the  students  create  stortes  lor  muMpicaiion  problems, 
drawing  on  ttieir  impldf  knowledge  to  delneaM  dffereri  examples  of  muwplcalion  Then  she 
he^  them  toward  the  ebetrad  algortthm  that  everyone  teams  tor  muMcSgit  muwplcdion.  in  the 
context  of  the  coin  problems  and  stortes  erecommurSty  has  created.  Thus.  Lampen  presents  the 
aigofNhm  as  one  more  useful  stratogy  to  help  them  resolve  community  problems. 


20 


r.  Can  anfona  giwa  ma  a  alery  ^  oould  go  wWi  thia 
. 12  *  4? 


•1:  ThaM«iaMl2|ara.andaaehhad4bunw(laainlL 

T.  And  1 1  dW  iMa  nwMiplatfon  and  found  dw  anmvar.  what 
would  I  know  about  thoaa  jaia  and  budaitlaa? 

t1;  Yotfd  know  you  had  Wtat  many  buttatflaaabegafhaf. 

T:  Okay,  haraaradiajara.  [Dmnim  a  pktun  to  nprmtnt  ih0  jtts 
ol  bubarflaa  aaa  dliaMam.]  Tha  atara  in  tham  wil  atand  for 
buaaillaa.  Now.  it  wM  ba  aaaiar  for  ua  to  count  how  many 
buttarfliaa  thara  ara  atogalhar,  if  wa  think  of  tha  jara  in 
gioupa.  And  aa  uaual.  tha  mathamalieian’a  faworita  numbar 
tor  thkddng  abou  graupa  ia7 

82:  10 


T;  Each  of  thaaa  10  lars  has  4  bultarfliat  m  it.  [Draws  a  toop 
wound  lOjan] . . .. 


Suppoaa  I  araaa  my  caeta  and  ga  back  to  iootung  at  tha  12  lara  again  adcgathar  It 
thaio  any  olhar  way  i  could  group  tham  to  maka  4  aaaiar  for  ua  to  count  aH  tha 
|7 


Sd  You  oouW  do  6  ar>d  6 
T:  Now.  how  many  dot  havamthw  group? 

87:  24 

T  How  did  you  figura  that  outi 

87  t  and  9  an^  t  [Ha pula  lha  6 lars  logathar  am  3 pan.  aaiMlwaiy  tmtang  a  groupatg 
that  maltha  figuring  aaaiar  lor  hm.] 


axptort  thaif  impicM  knowiadga  Than,  in  iha  sacond  phasa.  her  students  create  stones  tor 
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muNipNcation  probltm*  (•••  Hg.  2).  Th«  tiudtntt  pertomt  a  aartaa  of  dacowpoaitiong  and 
disoovar  that  thaia  ia  no  ona  magieally ''■(ghr  daoofnpeaMon  dacraad  by  autfio%.  juat  moft  and 
laaa  uaaM  daoofnpoaWona.  wfKwa  uaa  ia  |udgad  in  lha  ooniaxt  of  Iba  probtain  to  ba  aoivad  and 
tha  Maiaata  of  tha  probtam  aotvara. 

TbatfiWpfiaaagradualyinUDducaaaiudanfaietnagiandardalportthm.  nowthataucfi  an 
aigotwan  haa  a  inaanlng  and  a  putpoaa  in  thaif  community.  Tba  aludanta  atan  «vtth  an  axtandad 
procadura  that  paraNata  tha  aiory  probiam  abova.  Eventually  they  find  ways  to  shorten  the 
prooaaa,  and  thay  uaualy  antwa  at  tha  standard  algodthm,  justitytng  thair  hndings  aMh  tha  stories 
they  had  oraaiad  aarfar. 

Lampart  hopaa  to  davatop  a  composKa  understanding  of  four  different  kinds  of 
mathematical  krtowladge:  (i)  intuitive  knowledge,  the  kind  of  short  cuts  people  invent  when 
doing  muMpHcation  problama  in  authentic  sattinga:  (2)  computMlional  knowledge,  tha  basic 
algorithms  that  are  usually  taught:  (3)  concrete  knowledge,  the  kind  of  concrete  models  of  the 
aigoriihm  asaodaiad  with  tha  atoriaa  thay  craatad;  (4)  principled  knowledge,  lha  prwKapies  such 
as  asaodativity  and  commutativity  that  undeda  tha  atgodthmic  mwiipulations  of  numbers  She 
tnes  to  inculcate  an  inseparable  understanding  of  all  oi  these  Kinds  of  knowledge  and  the 
connections  batwaan  them,  and  thus  to  bridge  tha  huge  gap  that  emargaa  from  much 
conventional  teaching  between  oortceptual  knowfadge  and  problem-solving  actrvity-between.  as 
we  characterized  them  at  the  beginning,  knowing  and  doing 

Lamparrs  approach  exhibits  several  quaities  of  social  construction  and  situated  cognition 
that  exempiity  cognitiva  apprenticaship 

by  beginning  with  a  task  ambaddod  in  a  familiar  activity,  it  shows  the 
students  tha  tagWimacy  of  their  irtfvacit  knowiadga  and  its  availability  as 
acaftoldhig  in  apparanny  urifanSlar  tasks 

by  poNding  to  dWarant  decompositions,  it  straasaa  that  heuristics  are  not 
abaoMa.  but  ataassad  wNh  respect  to  a  paitfcuiar  task~and  that  even 
sQOfmvnv  GW  ov  hmgwq  in  vw  wsy . 

by  aSowing  siudanis  lo  ganaraM  thair  own  soluilon  paths,  it  haips  make 
them  conadeua.  craaliva  mambara  of  tha  cullura  of  proWam-solving 
maihameMelana.  And,  in  anouMuraHnp  through  this  acdviiy.  thay  aoquifa 
soma  of  tha  cuNure's  toofs~a  shared  vocabulary  and  the  means  to  (fscuss. 
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XL 


reflect  upon,  evaluate,  and  validate  community  procedures  in  a 
colaboraHve  process. 

SchoenfeU's  approach,  on  the  other  hand,  points  in  particular  to  the  way  in  which  students  can 
be  exposed  to  the  authentic  ways  of  thinMno  of  a  culture  and  its  conceptual  viewpoint,  as  much  as 
to  its  subject  matter. 

In  the  terms  of  cognitive  apprenbceehip.  we  can  represent  the  progrsM  of  the  students 
from  embedded  activity  to  general  prindpies  of  the  culture  as  tollows: 


Figure  3 


World/ 

Activity"* 


'spprcntlceshlp 

-celleborstioh  r 

xoechlng 

.  multiple  L 

^  Generality 


practice 


making 

apparent 


In  this  sequence,  apprenticeship  and  coaching  begin  by  providing  modeling  m  sttu  and 
scattoiding  tor  students  to  get  started  in  an  authentic  activity  As  the  students  jam  more  self- 
confidence  and  control,  they  move  into  a  more  autonomous  phase  of  collaborative  learning, 
where  they  begin  to  participate  consaously  in  the  culture  The  soaai  network  within  the  culture 
helps  them  develop  its  language  and  the  belief  systems  and  promotes  the  process  of 
enculturation.  Collaboration  also  leads  to  the  articulation  or  manifestation  of  strategies,  which  can 
then  be  discussed  arxl  reflected  on  This  in  turn  fosters  generaKzing.  grounded  in  the  students' 
situated  understanding. 

From  here,  students  can,  as  we  have  suggested  use  their  fledgling  conceptual 
knowledge  to  see  their  activity  in  a  new  Ight.  which  in  turn  leads  to  the  further  deveiopmem  of  the 
cortceptual  knowledge,  and  so  on.  This,  then  suggests  a  heical  process  (Fig  4)  rather  than  the 
inear  process  outined  in  Pig.  3; 
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FIgur*  4 


Cognitiv*  apprenticeship  attempts  to  develop  densely  textured  concepts  out  of  and 
through  ooniiriuing  authentic  activity.  The  term  is  cioaety  aled  to  our  image  ot  knonviedge  as  tool 
Cognitive  apprenticeship  suppons  learning  in  a  domain  by  enabling  students  to  acquire,  develop 
and  use  conceptual  tools  in  authentic  domidn  activity,  iust  as  craft  apprenticeship  enables 
apprentices  to  a<xM'’e  and  develop  the  tools  and  skiHs  c*  their  craft  through  authentic  work  at  and 
membership  of  their  trade  Through  this  process,  apprentices  enter  the  culture  of  practice  So 
the  term  ac^rrtfceshrp  heipe  to  emphasize  the  centraWy  o(  activity  in  learning  and  knowledge 
and  highlghis  the  inherently  context-dependent,  situated,  and  enculturating  nature  of  learning 
And  appf0ntic»8hip  also  suggests  the  paradigm  of  situated  modeling,  coaching,  and  fading 
(CoNrts,  Brown,  and  Newman  1989).  whereby  teachers  or  coaches  promote  learning  first  by 
modeNng  their  strategiee  for  students  in  authentic  activity.  Then  teachers  and  coleagues  support 
a  student's  attempts  at  doing  the  task.  And  finally  they  empower  the  student  to  continue 
independent  of  the  teacher.  The  progressive  process  of  learning  and  enculturation  perhaps 
argues  that  Burton,  Brown,  and  Fischer's  (1984)  increasingly  complex  microworlds*  should  be 
replaced  by  Increasingly  complex  enculturating  environments.* 

Cogniti¥0  emphasizes  that  apprentieeship  techniques  actually  reach  wen  beyond  the 
physical  skills  usualy  associated  with  apprenlioeship  to  the  kinds  of  cognitive  skils  more  normally 
assodmed  with  conventional  schookng  This  extension  is  not  as  incompatible  with  traditional 
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appiwMoMhipatllfraqraArtttMm.  T1itpliytleiitWi»tmiiiiyitiocia>diiiimi«ppw^^ 
•wbodyi>iyoil«<ooflrt»»tiMfcMcuriigMWwmtorih>lnttptiiWiycfl>iW^ 
oorract.  Cartilnly  many  proUtilow  olth  panarUy  ■rtmowdadgad  cognWv  conlnt-a.g..  lam. 
madteina,  arcMtadura.  buainata.  alc.~hava  nonaUiaiaaa  tradUonaiy  baan  laamad  through 
appranHoaaMp.  Moraovar,  adrancad  graduata  itudanii  in  iha  humanibas.  tha  social  sciancas. 
and  tha  physical  sciancas.  acquira  lhair  axtramaly  rafinad  rssaarch  afcills  through  the 
appranticaship  they  serve  with  senior  rasaarchars.  Than  they,  like  all  appranticas.  must 
racotpiiza  and  raaotva  tha  ilHlafinad  problems  that  issue  out  of  authentic  activity,  in  contrast  to 
the  wal-dafinad  axardsas  that  are  typicaly  given  to  them  in  tad  books  and  on  exams  tlwoughout 
thak  aarfar  achooing.  It  is  at  this  stage,  in  short,  that  students  no  bngar  behave  as  archetypal 
students  but  participata  in  tha  activity  of  practitionars  and  develop  their  conceptual  understanding 
through  social  interaction  and  colaboration  in  the  cuRure  ot  the  domain  not  of  the  school 

Social  interaction  and  collaboration  play  such  a  central  rote  in  this  sort  of  learning  that 
before  concluding  this  discussion  of  cognitive  apprenticeship,  we  should  highlight  their 
importance.  And  wa  should  amphasin  that  though  wa  have  baan  axpScWy  ilacussing  school 
education,  features  of  this  form  of  learning,  in  particular  ’legitimate  peripheral  participation'  and 
coiaboralion  are  pamcularty  reievam  to  workplace  training  as  we«  as  school  learning. 

S.3  Social  Interaction  and  tha  Social  Construction  of  Knowledge 

Lave  (1988a)  and  Lave  and  Wenger  (in  preparation)  point  out  the  importance  tor 
apprenticas  of  ia»ning  their  craft  in  the  appropriate  community  of  practice,  towards  the  center  of 
which  they  continuously  progress  through  gradual  encuituraiion.  The  apprentice  tailors  Lave 
studied  are  surrounded  both  by  master  tailors  and  by  other  apprenticas.  al  engaged  with  similar 
tools  in  similar  authentic  activity.  This  Mows  apprentices  to  observe  and  gradualy  participate  fuNy 
in  the  praclioas  of  the  community.  The  apprentices  learn  to  use  the  relevant  tools  in  the  context 
of  their  use  wMim  tha  balaf  system  that  ghras  puipoaa  and  meaning  to  the  tasks  they  undertake. 
The  knowladga  of  tha  community  is  evldenily  oonstruded,  acquirad.  developed,  distrtouted.  and 
valdaiad  through  Mense  social  interaction. 

This  sort  of  social  intarsdlon  should  not  be  seen  as  a  facai  of  some  dstani  and  exotic 
community.  Rasnick  has  pointed  out  (1988)  that  throughoul  most  ot  their  fvas  people  learn  and 
work  oolaboraiivaiy.  not  indhiiduaiiy.  ss  they  are  asked  to  do  in  many  schools  Lampert's  and 
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SchOMtakrt  «NNk  dttortbtd  ibovt.  Scwawit.  BMitlar,  and  SWnbaeIrt  (1964)  taacMhg  of 

aiM*  PmOiib— r  ■hH «aa^  a—lwMiMw 

vOtfil  Of  OOCMP  WOWCDOfli  OOGifli  OOaVBaaCOOfI  Oa  IOI9MBQQOt  ino  OOMDOfSBOfi* 

VMUiiii  a  cuNura.  idMa  afa  aactianaad  and  modMad  and  balaf  tvMama  davaloDad  and 
■ppropdiod  in  part  through  oonvoraadon  and  narrativaa.  ao  thaaa  muat  ba  promotad,  rKM 
inhibitad.  Though  thaaa  ara  ollan  anathama  to  tradHIonal  aehooing.  thay  ara  an  aaaaniiai 
oomponani  of  aodal  intaraetion  and  thus  of  laaming.  They  provide  access  to  much  of  the 
dtotrlbutad  knowtadga  and  support  of  the  aodal  matrix  (Orr  1997).  So  teaming  anvironmenta 
muat  alow  narradvas  to  drcuiata  and  \var  atortas’  to  ba  added  to  the  colectiva  wisdom  of  the 
community. 

The  role  of  narratives  and  conversations  is  perhaps  tmre  complex  than  might  at  first 
appear.  An  intriguing  rola  in  laaming  is  played  by  Tagitimate  peripheral  partidpotion ,’  whereby 
people  who  are  not  diradly  taking  part  in  a  particular  aciiviiy  leam  a  great  deal  from  their  legitimate 
position  on  the  periphery  (Lave  and  Wenger,  in  preparation),  it  is  a  miatake  to  think  that  important 
diaooursa  in  laaming  is  always  drad  and  dadaraHva.  This  parfpherai  padcipetlon  is  paiticuiarty 
important  tor  people  entering  the  cuRure  They  need  to  observe  how  qualified  practitioners 
behave  and  tak  to  gel  a  sense  of  how  expertise  is  manliest  in  conversation  and  other  activfties. 

9.4  Cognitive  Appranticaahip  and  Coliaborativa  Learning 

If,  as  wa  propose,  laaming  is  a  process  of  anculurating  that  is  supported  in  pan  through 
social  interaction  and  the  droulation  of  narrative,  groups  of  practitioners  are  panicuiariy  imponani. 
tor  it  is  only  within  groups  that  social  mteraction  and  conversation  can  take  place 

Soma  of  the  most  aalant  features  of  group  teaming  include: 

a.  CoMactfve  problem  toMng.  Groups  are  not  just  a  convenient  way  to 
acoumulaM  the  MMduai  knowladga  of  thair  members.  They  give  riae 
aynargliicaly  to  insights  and  aoiuttorta  9tat  would  not  come  about  without 
vitm  (ocnoOTWQ,  m  prvpsfwon). 

ft.  OtoplifftV  fnuftjpit  lofii.  SuocMiliii  of  most  individual  tasks 

roquiraa  aludanta  to  understand  the  many  dMferanf  rolaa  needed  for 
carrying  out  that  task.  Getting  one  parson  to  ba  able  to  play  dl  the  roles 
antaHad  by  authentic  activity  and  to  refled  productively  upon  his  or  her 


ptitomianot  it  ont  ttit  woiMiitiMal  tMla  o<  •0Meito^  Thtomip. 

nwVWw*«  PwVfWB  CIRWwW  ^MB9 10  DO  QiipmyOQ  mo  OOQOfiQOfO  fOViOGOVO 

iwmil»t>  and  dtomiow  <boul  Iw  iptif  cllhot  id— ■ 

e.  Controning  intiltdhm  tm^giu  and  mlaoeneapdona.  W*  know  from 
«n  oxttnsivo  morduro  on  ttio  su^oet  (dIS—  1962,  1983,  1986; 

MoCkMkoy,  Caram—za,  ana  Groan  1980;  WNia  1983)  that  atudantt  have 
many  miaoonoapilona  about  quaftaHve  phenomena  In  phydca.  Teachera 
rarely  have  the  opportunity  to  hear  enough  d  what  students  think  to 
recognize  when  the  miermation  that  is  offered  back  by  students  is  only  a 
surfaoe  reteUng  for  school  purpos—  (the  handing  back  of  an 
unoomprehended  tod,  —  we  dseeilbed  R  at  the  beginning)  that  may  mask 
deep  misoonoeplions  about  the  physical  world  and  problem-soMng 
strategies.  Groups,  however,  can  be  an  efficient  means  to  draw  out. 
confront,  and  discuss  ineffective  drategi— . 

e.  Providing  ootUboraVva  work  akUia.  Students  who  are  taught  individually 
rather  than  coSaboraiively  can  taU  to  develop  skills  needed  for  colaborative 
work.  In  the  collaborative  oondWons  d  the  workplace,  knowing  how  to 
leam  and  work  coMsboraivsly  is  mcreasingty  Impoitant.  if  people  are  going 
to  leam  and  work  in  conjunction  with  others,  they  must  be  given  the 
shuaM  oppoitunily  to  develop  Pio—  skils. 

In  looking  at  Schoenfekfs  and  Lampert's  teaching,  in  noting  what  we  believe  are 
particuiany  importani  features  of  their  methods,  and  in  stressing  in  padicuiar  soctai  interaction  and 
ooHaboralive  teaming,  we  are  trying  to  show  how  teaching  through  a  form  d  apprenticeship  can 
accommodate  the  new  view  d  knowledge  and  learning  we  have  been  outlining.  The  increasing 
role  d  the  teacher  —  a  master  to  apprerdc— .  and  the  teachers'  use  d  authentic  domain  activity 
—  a  majd  part  d  teaching  wW  perhaps  on—  and  for  aR  tismiss  Shaw's  scurrilous  criticism  d 
teachers  wRh  which  we  opened.  Hto  comment  mey  then  —  replaced  wRh  Alexander  Pope's  more 
addrade  wiah  to 


Ld  such  teach  ofhero  who  themaelv— exod 


CONCLU8ION-TOWARD  AN  EPISTEMOLOGY  OF  SITUATED 
COGNITION 

A  gr««  dMi  of  wo(k  in  imwiiotfng  siliMltd  ftMlurM  of  oognilion  r*iTNir«  to  b«  done.  It 
is.  howovtr,  ahMdy  pomMo  to  poM  to  MM  of  odueMon  abMdy  undir  Mftouo  rMppnisai  (see. 
for  example  Resnick  1988.  Stianker  198^  for  wfiieh  continued  rsMarch  in  tNs  area  may  be 
pattiouiarfy  relevant 

One  oi  me  particuiariy  tffficutt  challenges  for  education,  (which  many  exceptional 
teachers  may  have  indapenderSiy  solved)  is  how  to  separate  what  should  be  made  explicit  in 
teaching  from  what  should  be  ielt  impicit.  A  common  strategy  in  trying  to  overcome  difficuit 
pedagogic  prohlsms  is  to  mike  as  much  as  possible  expictt.  Thus  we  have  ended  up  vdihwholy 
inappropriate  methods  ol  teaching.  Whatever  the  domain,  explication  lifts  implicit  and  possibly 
even  noncortceptual  oonstraMs  (Cussins  1988)  out  of  the  world  and  tries  to  make  them  explicit  or 
conceptual  These  then  occupy  a  place  in  our  ontology  and  become  something  more  to  leam 
about  rather  than  simply  something  useful  in  learning.  In  contrast,  indexical  representations  seem 
logaintheireftioiencyby  leaving  a  great  deal  of  the  context  underrepresented  or  impicit.  Future 
work  into  Situated  cognition,  from  which  educational  practices  will  benefit,  must,  among  other 
things,  try  to  frame  a  convincing  accotmt  of  the  relationship  between  expidi  knowledge  and 
impicti  understanding. 

We  have  described  here  only  one  part  of  the  impications  of  a  futty  developed  theory  of 
situaied  cognition.  The  maior  theoreticai  work  to  shift  the  traditional  focus  of  epistemology 
remains  to  be  done.  For  centuries  epistemoiogists  have  concentrated  primarily  on  conceptual 
representation  and  its  problematic  relation  to  objects  in  the  world,  assuming  that  representation  is 
cognitively  prior  to  al  else.  This  has  led  them  to  baffle  with  the  seemingly  intractable  question  of 
reference~fhe  probiemattc  aignmeni  of  cortosphMl  representations  of  the  world  and  objects  in 
theworld.  AtheoryotsMusiedoognitionsuggeststhatactivity  and  perception  are  importantly  and 
apistemologlcaly  prtor-ai  a  nonconceplual  leveHo  oonceptualaation  and  that  it  is  on  them  that 
more  attention  needs  to  be  focused.  An  epistemology  that  begins  with  activity  and  perception, 
which  are  first  and  foremost  embedded  in  the  world,  may  simply  bypass  the  classical  problem  of 
reference  of  medtoing  oonoeptual  represerUHons. 

In  educational  terms  alone,  however,  the  unheralded  importance  of  activity  and 
encuNuration  to  learning  suggests  that  much  common  practice  is  the  produO  of  an  inadequate 
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